Vegetable proteins are characteristically low in one of the essential amino acids, usually methionine or lysine, occasionally threonine. Recent studies have shown that the methionine deficiency of soy protein and the lysine deficiency of wheat protein can be detected by analysis of postpranaial changes of plasma free amino acids of individuals consuming marginal intakes of these proteins (1, 2).
Rice protein is acknowledged to be low in lysine (the amino acid score for lysine is approximately 60) (3) .
Rice protein is considerably less digestible than wheat, for example, and is unique among staple grains in that it is virtually devoid of water soluble matrix protein, all protein being contained in protein bodies that are relatively resistant to digestion (4, 5, 6) . For these reasons fluxes of plasma free amino acids following a rice-based meal might be expected to be less than those following a meal containing more highly digestible protein.
This would militate against finding the changes in plasma essential amino acid concentrations indicative of lysine inadequacy. Post prandial amino acid values )btained during studies on the protein quality and ligestibility of rice (6) have been analyzed. They suggest that despite smaller postprandial fluxes of plasma free amino acids the dietary lysine deficiency of rice protein can be detected.
MATERIALS AND METHODS
Blood samples for determination of plasma free amino acids were obtained during studies designed to compa'e the protein quality of two varieties of rice, IR 32 (7.1% protein, N x 6.25) and IR 480-5-9 (11.4% protein). The study design has been reported in detail (6) and will only be summarized here. Eight Peruvian mestizo male children, ages 11 to 18 months, participated in the studies with the Plasma was separated within 30 minutes of sampling, was sealed in glass ampules and then frozen at -20 0 C until shipment in dry ice to Baltimore. Plasma free amino acids were determined by liquid column chromatography (7-9) using an internal standard of norleucine.
Tryptophan was determined separately by a photofluorometric procedure
(10).
Postprandial changes of concentrations (pmole/Liter) of total amino acids, total essential amino acids and of individual essential amino Although lysine appeared to decrease slightly the change was not significant. Reanalysis comparing the maximal value at either three or four hours with the fasting value also failed to demonstrate significant changes in TAA and TEAA.
The fasting molar ratio of TEAA/TAA was 0.230±0.036; this did not change significantly at either three or four hours. Nor was a significant difference found when the maximal change at either three or four hours was compared with the fasting value. The molar ratio of Lys/TEAA was significantly less than the fasting value at three hours (P<0.02), but not at four hours (0.10>P>0.05). Using the maximal change at either three or four hours, this ratio was also significantly below the fasting value (P<0.01). The Thr/TEAA molar ratio showed no significant postprandial change regardless of how analyzed.
DISCUSSION
The postprandial plasma amino acid levels after consuming rice are notable for the lack of change of the concentrations of total amino acids and of the total essential amino acids. Both TAA and TEAA characteristically increase after consumption of a meal containing casein. The same has been reported after consumption of wheat protein in which non-essential nitrogen is first-limiting (15). The corresponding value during consumption of wheat protein was found to be about 0.250 (2) . The mean value of 0.223 seen in :he present study is quite low in ou~r experience. It is likely that the excellent energy digestibility coupled with the poor nitrogen digestibility of rice (6) accentuated the changes in the TEAA/TAA ratio that were expected during 7-14 days consumption of a lower quality vegetable protein.
Fasting plasma lysine concentrations are relatively resistant to change (2). The fasting concentrations after seven to 14 days of rice consumption in this study are, for example, the same as those reported in healthy low birthweight infants consuming human milk (16) . Despite the relative flatness of the TEAA and Lys curves, the postprandial change in the Lys/TEAA ratio was indicative of lysine inadequacy.
Previous work has shown that this response can be abolished by the addition of lysine to the level of adequacy, even though lysine may remain the amino acid present in lowest concentration relative to the FAOA -HO provisional scoring pattern (2). 
FOOTNOTES

